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Reported here is the development and evaluation of an 
extensive series of video-cassette presentations developed for 
introductory chemical education. In measures of course achievement, 
students instructed by the video-cassette-discus^ion format received 
higher average scores than those taught by live lecture methods. A 
survey showed that the video-cassette-discussion method was as well 
received as the live lecture method by the students and was preferred 
by the teaching assistants. The application of this format needs not 
to te restricted to this subject area. (Author/WBC) 
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An extensive series of videocassette presentations has been developed 
at the University of Illinois at Urbana-^Chamoaipn for introductory chemical 
education. The development of this teaching, format and evaluation of its 
success are presented in this report. 

In measures of course achievement, students instructed by the video- 
cassette-discussion format received higher averap;e scores than those 
taught by the traditional Jive lecture mode. In surveyinfr students about 
these two modes of instruction, the videocassette-discussion format was 
received as well as the live lecture mode, A majority of the teaching 
assistants preferred this videocassette-discussion forimit. 

Others interested in imDlementinc videocassette presentations for 
all levels of instruction could benefit from the developmental experiences 
of this program. The Chemistry Department and Divisions of the Office of 
Inj tructional 'Resources jointly participated in develoning and evaluating 
this videocassette-discussion forr^iat employed in introductory chemistry. 
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Abstract 



An extensive series of videocaasciCte nresentatlong ha.? been developed at 
the University of XllLnois at brbaaa-Chanipaicni for Incroclucrory chemical 
education. Tie Jevelonr^eat of this teaching format end evaluation of its 
success arii rsreseated in this renort. 

In measures of courses achievement, students instructed by the vldeocassette- 
dlscusslon format received hi?»Iier average scores than those tau<>ht by the 
traditional live lecture mode. In surveying? students about these Vjo modes 
of instruction, the videocassette-discusslon format vjas received as well as 
the live lecture mode. A naiority of the teachin*:^ assistants nref erred 
this videocassette-discassion format. 

Others Interested in inpl€TT:entini» videocassette presentations for all 
levels of Instruction could benefit from the de>reloomental exoerlences of 
this proj^ram. The Che^^ilstry Department and Divisions of the Office of 
Instructional Resources Jointly participated in dcvelopln?^ and evaluating, 
thin videocassette-discusslon format emnloyed in introductory chemistry. 
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Since 1963 the University of Illinois at Urbana-Champaign (UIUC) has 
produced an ext-^nsive series of television tapes for courses in intro- 
ductory chemistry. The materials are produced through a joint effort 
which combines both the academic interests and technical capabilities of 
the Chemistry Department and the Instructional Television Division of the 
Office of Instructional Resources at UIUC. This paper describes the 
evolution of the proj>ram, the outcomes of these efforts in the first sem- 
ester course, and the evaluation of an ongoinc professionally produced 
videocassettee-discussion teaching format currently employed in intro- 
ductory chemistry. 



Introduction 

Mucation has used television to renetitively prebeirt the master 
teacher to large numbers of students (Dambrot, 1972- Hutton and Larsen, 
1975; Leifer, 1976). Studies which measured student achievement when 
television has been used in the classroom c^hox^red it to bo as effective 
as the live presentation (Chu and Schramm, 1967; Dubin and Hedley, 1969; 
Dubin and Taveggio, 1963 Los Angelos Community Collefte District, ITote 1: 
Shrigley, Alfke. Szabo and ITelliver, 1975). 

Replicability and capacity to reach larf*e audiences are two advan- 
tages television offers to education. Leifer (1976) identified these 
and other advantages of television as: (a) the capture of uncommon and 
hard- to-duplicate material and phenomena/ (b) the ability to easily 
present static and moving material, (c) the alteration of visual, audi- 
tory, and teinporal characteristics of material and phenomena, and (d) 
the option to resort to animation. 

The use of the televised presentation alone, as was done in many of 
the afore-mentioned studies, accentuates its limitations. It is difficult, 
if not impossible, to use this medium to: (a) respond to students as 
they are learning the lesson, (b) foster the practice of reading, x^iting, 
and speaking skills , (c) oversee s udents' learning through their ot/n 
activity, and (d) take the uniqueness of each student into account (Leifer, 
1976). These lim.itations can be overcome by coordinating televised -naterlal 
with live response. 

The televised presentation in education has r^rown from simple black 
and white productions of an instructor lecturing to a class to the rela- 
tively elaborate videoc asset te productions which draw from both academic 
m^ZLa experiences. The videocasset te is a product of the 1970' a 
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(Business Management /Engineer in.'>, 1971) and uac Initially niarketed in 
education (Gor:lon and Falk. 1973). Videocassettes can store information 
from three ooiirces. (a) commercial or central di^^tributors. (b) open- 
circuit or cable TV. and (c) original home-tnade TV or film production 
(Gordon and Falk, 1973). Presentations on videocassettes are relatively 
expensive to produce, yet relatively inexpensive to purchase or rent, 

V/ith little help from existing research > It has been the educator's 
responsibility to know the characteristics of the intended audience and 
the goals of the curriculum (Leifer, 197^0 in order to coordinate tele- 
vised and live work in the classroom. A number of evaluative studies 
have provided some guidelines to follow in makinj^ decisions on the use 
of televised presentations In the classroom (Coldevin, 1975' Cunningham, 
1973- Dubin and Taveggio, 196S • Forrester and Zakia, 1972- HcAnany, 
Ilornik and HayO; 1973: Wade, 19G7- TJarner, 1976* I^ittich and Schuller, 
1973). 

Numerous studies have documented the efficiency of television in 
chemistry education. Humuhreys and Tomlinson (1969) enumerated such 
applications as demonstrating technique, showini[> chemical applications 
in industry, producing* tine-compressed sequences, and viewing en .masse 
ttat which could only be demonstrated individually in the traditional 
mode- Others have used television as a valuable resource when a depart- 
ment is faced with a lack of qualified teachin^^ assistants (Pantaleo, 
1975) and as an effective teachinf^ aid in training teaching assistants 
(Garland, 1969). Some have found that : television ensures better plan- 
ning of instruction (Garland, 1971), is applicable to individualized 
instruction (:?arnard, Bertant and O'Connor, 196S- Benet, 1976' !!umphreys, 
1971. Humphreys and Tomlinson, 1969 Jenkins, 1976- Nash & Nienhouse, 
19/3), effectively combines with live v/ork and other media (Barnard 
et al., 1963' Barnard and O'Connor, 1963: Howell, Hoodruff and Garraway, 
1975- Humphreys, 1971 Jenkins, 1976' r'yerS: 197.'r Shrigley et al., 1975), 
and yet can he relatively inexpensive (!tuniphrey^» and Tomlinson, 1969). 

Measured student achievement in televised chamistry presentations 
has been reported to be sirilar to achi(r^enent in the traditional live 
lecture mooe (Barnard et al. . 196': <:;a;rland 1971; Humphreys, 1971* 
Levine, 1975* Pantaleo. 1975). Student responses indicated a negative 
acceptance to the televised mode in college chemistry in earlier studies 
(Barnard et al., 1968, Duffy and ^\^lsh, 1969). Ifore recent studies 
showed no significant difference in acceptarxe (Levine, 1975) or a defi- 
nite positive student acceptance of the use of television in college 
chemistrv courses (Rov/ell et al. , 1975 Tumphreys . 1971^ llyers, 1975: 
Nash and K'ienhouse, 1975). 

Development ami Uae of Televised Presentations 

In 1966 Professor G. P. Haight^ joined UIUC to head the coordina- 
tion and teaching of introductory chemistry courses. In the spring of 
1968 Professor Ilaight, his staff, and the media specialists from the 
Instructional Television Division produced their first televised chemis- 
try lectures. The original television productions vrere black and white 
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•md involved, essentially a nrofes;;or civ in-; lectures in the usual 
manner. T^'o fnculty mernbcrs from the Chenit. .y Department working with 
two cameramen anc- -x television director were a'>le to prepare about two 
45-minute reel-to-reel black and v/hite tapes .*\ week., T.ough scripts, 
little time allocated for rehccvrsals. and the lack of editing facilities 
severely restricted tl:e rj'.ture and scope of the inat^irial which could be 
present ".d. The presentations, therefore, were chemistry lectures which 
nu^r^c use o^ tvo blackboar Is, i small demonstration table, a rear-view 
projector, and a screen. 

Initial Claeevoom Presentations 

Thr»se televised lectures were introduced into the classroom in the 
fall of I'^SG, The class, which was divided into p.roups of about 200 
stivlents, and a faculty member associated with the television productions 
met in lar.r;e rooms that had television sets along the wall. The acceptance 
of the prorirnmr:, attendance in class, and scores on exams were comparable 
tb lecture Hituatlons. 

In the fall of 1969 classes of about 200 students met at regularly 
scheduled tines to view the. televised lectures. Teaching assistants (TAs), 
but no senior faculty members attended the lar<Te class meetings and were 
available to answer questions durinp; separate discussion Periods, \7hen 
the television sets suffered breakdo^ms classes x/ere dismissed until re- 
pairs could be made. The attendance for the television lectures, as well 
as student achievement on the hourly exams, dropped when compared with 
the attendance and achievement of about 350 students takinf* the sane 
course in the •"raditional lecture mode. 

These televised lectures were used in t'le sane lar^^e clasH format 
through the spring of 1971, Durinp this time exam results jrenerally indi- 
cated that when students attended televised lectures they did as well on 
exams as students who attended live lectures. However, student resistance 
to the prof>ram was high and many srudents attended only anproxlmately half . 
of the televised lectures. 

In the fall of 1971 V7hen videocassette players became available, 
the reel-to-reel tapes x^ere reproduced on videocassettes. Four TAs 
volunteered to take sections of about 25 students each and met \7ith 
them four times a x;eek to show and discuss the television tapes. These 
TAs could stop, rerun, and explain these tapes. In the small class situ- 
ation, faculty TEenbers and TAs noted that student resistance to the use 
of televised lectures dropped and students performed better on the hourly 
exams than they had when they vievred the tapes in a lar^e 'proup setting 
durin'^ the previous semester. The development of a syllabus which re- 
leased them from excessive note taking was appreciated by the students. 
They also found the avaiiabillty of TAs for questioning durinf^ class 
time helpful. Professors and TAs receiver. coDtments from students par- 
ticipating in the TV-based snail classroom format which indicated many 
preferred this course to the large lecture situation. 
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On the basis of student reactions obtained In the fall of 1971, plans 
for the production of short color cassette television tapes began in the 
spring, of 1972. Plans included the use of carefully TTritten scripts that 
would allov; for the inclusion of demonstrations, films, animated material, 
and ccrnputer o.raphics alonj^ with discussion of material. Production of 
this nex7 series of tapes began in the spring* of 1973 and is still bein<^ 
continued. A list of content titles and runninj^ tlnies of the new tapes 
is p^iven in Table 1. The faculty an.', staff involved in the production of 
the tapes has varied over the past several years. 

Current Telcivision Course 

Tlie current first semester course is desip;ned as a first course in 
colle<^',e chemistry for those who hav^ had hif»h school chemistry or a strong 
rriath and physics program in hir.h school or both. Multiple sections of this 
format are offered throur;hotit the day. The course serves between 1,800 
and 2,500 students per year in all collef^es at UIUC. The students are 
divided into p,roups of 15 and attend 50-minute class' meetinps four times 
a Tv'eek. Each meeting; devotes approximtely 20 minutes to a televised 
presentation and 30 minutes to dir?cussion. 

rhe television tapes introduce new material. A variety of films, 
dta^'^in^s, computer graphics, and bencb-tcp demons trat J onr? are incorpor- 
ated into each presentation. Lecturinf^ and proble^n . ing are kept tn 
a nlninum in these taped presentations. The PLATO^ computer-assisted 
instructional system is used to present f^^raphic displays, to illustrate 
by animation how certain types of chemical reactions occur, and to pre- 
sent Ghort mathematical derivations. 

Students are strongly urged to ask questions that arise when tapes 
are beins shown: and TAs can interrupt the taoes to explain difficult 
points, to replay important portions of the tope, and to supplement the 
material on the tapes. The videocassette-discussion format provides the 
opportunity for drills asking questions, and having short quizzes to test 
progress. The sessions are designed also to provide expert help in the 
homework and clear up questions concerning the ^.aped presentations and 
reading. Opportunities are also available under the supervision of a TA 
for students to review tanes during one day of each week. 

A carefully scripted videocassette production presents material 
clearly and concisely. Because the TV presentation moves at a more rapid 
pace than a normal lecture, a syllabus is provided to relieve the student 
of the burden of taking detailed notes on all of the statements made, 
rules put forth, and figures draxm. Only minimal note taking is required. 

The classroom instructor is perhans the most important learnin^T 
resource in this system, '^e or she is there to answer questions, to 
clarify concepts which are not fully understood, to explain in more 
detail the material presented on the TV tapes, to present material not 
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Table 1. Titles and Runnin-^, Tir.e?^ of Color ViJeocassette 
Television Tapes Used in Introductory Chemistry .^t UIUC 



Running Tine 
(Minutes : Seconds'^ 



1 


Introduction, Course Objectives 


19:47 


o 

I 


Stoichionetry 


12:00 


i 


Early Ideas About the Cor^posit ( on of Matter 


12-00 


A 


F.lectromapnetlc Radiation 


13:00 


J 


Subatomic Particles 


12:00 


fs 


Structure of the Atom 


14:00 


7 


Electron Structure of Atoms 


16:00 


■> 
i 


Periodic Classification of Kloncnts 


27:00 


o 

> 


Periodic Properties of Atoms 


19 07 


1 o 


Iletal and llonmetals 


18:15 


XX 


Ionic Structures 


70:05 


Iz 


Chemical Processes of Metals 


19:13 


XJ 


Electrochemistry of Metals 


15:05 


X** 


Mucleus I 


13:25 


X J 


iTucleus II 


19:25 


XO 


Abundance and Origin of Elements 


15 : 10 


1 7 

X/ 


itonmetals. Share and Share Alike 


9:35 


XO 


iioiecuXar Orbitals? Rulss of the Road 


12:34 




Diatomic ^^olecules 


13:40 




Covalent Compounds 


13:38 


^X 


Hydrogen Chemistry 


17:10 




Elemental }!ydrof>en and Oxypen 


12:15 


9*^ 


Clieniistry of Oxygen and Sulphur 


24:10 




uxiaation Keuwction 


15:55 


25 


Chemistry of Group V Eleraents 


19:15 


26 


Natural Cycles of Monmetal Ele'^ents 


16 05 


27 


IIalop;en Chemistry 


13:55 


23 


Acidic and Basic Solutions 


16 : 00 


2S 


PII and Indicators 


22:06 


30 


Ueak Acids and Bases 


17:00 


31 


Theories and Titrations 


16:03 


32 


Buffers 


21:00 


33 


Theories of Acids and Bases 


10-59 


3A 


Three States of Matter 


19.27 


35 


Behaviors of Gases 


13:44 


36 


Molecular Speeds and the Konideality of Gases 


11.18 


37 


Liquids 


10:50 


3G 


Structure of Coordination Complexes 


21:31 


39 


Electronic Properties of Coordination Complexes 


17:39 


An 


Energy Changes 


IS : 10 
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suited to TV (such aa lonf> derivations), aad in /general to assist the 

student in any v;ay noosible to loarn chemistry. The TV tapes essentially 

set orth the basic outlines of what th?. -ituueut should knov; to do v/ell 
in this chemistry cource. 

By usin!^. nine portable television unito with one bein^ kept in re- 
serve, the Chemistry Department utilizea the videocassette-discussion 
teachinp. fornvit in two introductory courses having a total of 70 sections 
for 2,0^0 students each semester, These portable units each contain the 
r^iobiJe utility cart- a 21-inch television set, a videocassette tape deck, 
and .'=>11 tapes for the course. The portable units are stored in a secure 
area vhich also contains the videocassette library. 

Evaluation of the Televised Presentationo 

Freshmen are placed into the intro<luctory chemistry sequence at UIUC 
by their performance on three measures: (a) their high school chemistry 
bacl:r:round, (b) thtiir score on the chemistry placement e^camination, and 
(c) their score on the mathematics placement examination. Tliose X7ho per-- 
form poorly on these measures are recommended to enroll in Chemistry 100 
to remove their deficiencies. Those who exhibit exceptional backgrounds 
are placed in Chemistry 107. Most students are advised to enroll in 
Chemistry 101. 

In the fall semester of 1975 both the traditional lecture-discussion 
and videocassette-discussion teachin;^ modes were used in Chemistry 101 
(General Chemistry Lecture) . At registration, sections were not identi- 
fied by the teaching mode. A total of 1,066 entering freshman students 
completed Chemistry 101. During that semester 810 students enrolled in 
43 sections which used the videocassette-discussion teachinp format and 
256 studenLs enrolled in lA sections taup:ht in the traditional live 
lecture-discvGsion mode. There was little crossover after the initial 
rep;istraticn with at most 14 students chanpinf^ teaching modes only 
because of schedule conflicts. About 10;^ of the students registered 
dropped each teachin^^ node during the semester. Teachinf^ assistants 
x>;ere randomly assigned *:o teachiu-^ modes, minimal changes in the initial 
assignment '^icc^i^a only from unforeseen schedule conflicts. 

Doth teich^.nr; modes vsed the same lecture topicis, objectives; home- 
work assignments, ar " order of presentations throughout the semester. 
Students in bjth grov-ps were given the course syllabus to follow the lec- 
tures. Likewise, the same textbook ("Chemistry: A Conceptual Approach^', 
Mortimer, 19/:)) was assigned to both groups. The live lecturer for the 
-.raditional mode of inctruction had more than 10 years of experience 
:eaching general chemistry and, based on student evaluations, was as well 
received a.'5 any previous lecturer in the same position over the past 
three years at UIUC. 

At the conclusion of the semester, a 133-point objective comprehen- 
sive final examination was administered to both P:roups. The students in 
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both proups also responderl r.o cue^itlonnai r»\s wliir.b. ^;erc rhvsipjKvl to 
assess student perception of InjstrucMon. Tn acUiitlon, The, associated 
oach mode of in«truction were jmrvoycd by qucwtlonnnlre to ascer- 
tain their perceptions of the ef foctivone:if; of th.; tv^o nodes of preson- 
tat ion. 



Cognitive Meatniren 



On ent-. Into Chemistry 101 the two f^rouofj of students, those beinn 
instructed hy the live lecture-discussion (LL) niode and those viewing and 
discussing the videocassette (TV) presentations, ^Uffered sij^ni f icantly 
on only one of the cop;nitive variables investifrated . Tlote Column 1 in 
Tabl- 2 in v/hich entry variables such as hU\h school rank, ACT scores, 
plncenient test scores, and hich school chemistry neasures (Variables 3-3) 
yielded point biserial correlations v/lth the p:roup membership variable 
(Variable 1 v;here TV - 1 and LL = 0) which, with but the one exception 
(Variable A, ACT Mathematics Score), uere not sit>nif icantly different 
than 7.ero. Thus, the two f^roups VTerc essentially the same on entry to 
th- course. The exception is not rer^arded as serious> however, and an 
explanation is f^ven after presentiu,". one additional finding. 

A significant difference between the tTJO f^roups was found for the 
variable identified as final exam score (Variable 2), The correlation of 
.17 is sij>nif icantly different froin zero at the a ,01 level of slcnifi- 
cance v/hich implies there is a difference in the final exam score distri- 
butions between the two groups. The mean final exam score for the TV 
croup \72r> 112.9 and the corresponding mean for the LL group was 103,3. 
Standard deviations on these scores were 23.7 and respectively. 
Pms on the average, higher scores on the final exam are accorded to the 
videocassette-discussion group. The inference is that the videocassette- 
discussion mode of instruction is havin;? a favorable effect on the perfor- 
mance of students. 



Although group averages on the ACT Mathematics variable were signi- 
ficantly different (v;ith a mean and standard deviation of 30.1 and 2.^32 
for the TV group and 29.6 and 3.1A for the LL group), the relationship 
between group membership and final rxam score when partialing out ACT 
Ilathematics statistically reveal- thai the ACT Mathematics variable has 
a trivial effect on the relatic^ship of interest. The partial correla- 
tion coefficient among these va: ^ables yielded a value of .15 which 
still represents a significant difference between the two group? on the 
final exam score even when the ACT Mathematics score is held constant. 

Subsequent investigation of the final exam scores shows in Table 3 
that student achievement was higher in the videocassette-discussion mode 
in each of six areas of instruction than in the live lecture-discussion 
mode. Thus, the general overall achievement index was indicati,v«K-crf 
achievement throughout the :ourse and was not weighted by only one or 
two areas of instruction. 
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.01 
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1,007 


8 


.03 




.09 






. ir 


.13 




Mean 
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30,;; ?, 


5 


' '3,1. 




25.1 


SD 




7/; , 22 


10.0" 


2.-:\ ^ 






5.4'-: 


6.M 



*^V ari ahl e Ir!e.nt 1 f lea t: ion and l lanf o . 

Variable 1 - Group Me^nbership (^V = 1, LL - 
Variable 2 - Final Exam J-'^core [0^ -';.:.] 
Variable 3 - Hinh Scliool Rank (ai? a percenlile) 
Variable A - ACT Mathematics Score [6, 361 
Variable 5 - ACT Natural Science Score [6, "^6] 
Variable 5 - Chemistry Hip.h School Grade (A = 5. 0 
Variable 7 •• Mathematics PlacemenL '. est Scor-^ [0, ^^0] 
Variable S - Chemistry Placement Tejt Score [0, 60] 
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FroHhman Arh ( e'Vi^m^inf: by f'u!>leiJt on thki 
Com'orcuhcnriilve rl Hxam, TV vu. I/L 



Subtest Tot.l ■^-(±1^11 Ih (:>^25) 



rolntr. i:oar\^ Kin. S.D. Mean" lldn. S.D. 



K"nclliiB and EleCronlc AO .>4.'. 2/».9 6.5fi ?.2.2 21.8 7.07 

Structure 

Oxidation Reduction 20 13 'i 13.7 3.83 11.9 12.2 4.35 

f. Blectrochem. 

P-r Iodic rropcrtics 30 19.7 1? 7 /, .70 13.6 1^.7 A. 69 

& Doi^crlptivR Cht-in . 

Gases, Liquids, Solids 2.S 15 . 2 r> 2 '^..71 13.3 13.5 4.31 

& oolutlona 

Stolchlomctry, AI n.r "3'^ -77 21.4 21.4 7.54 

A.cids Si "ases 

Muclear Chcm. , Cnerry, 27 J 7 . S 17 • '\.12 ir-.s 17.0 5.18 

f- Coor. Chem. 

TOTAL 133 113, H 'i . 1 r^.71 103.3 102.0 24.5 



A sif'.nif icauL :!ifference vias noted !^Gtv'eon ^ach sot cf means at the 



^ < .05 level. 



Affective Measurec 

At the conclusion of the ser.estar, students In first semester chemis- 
try were as'rced to evaluate the instruction they had received by responding 
to a series of items on a course evaluation questionnaire. Three different 
forms of thL^ questionnaire were used in the course: the first for eval- 
uation of t.i^ lari^G Bfoup lectures f^iven in the traditional mode, the second 
for the evaluation of the TA discussion sessions which were coordinated 
with the live lecture, and the third for the evaluation of the televised 
presentations and TA interaction with these presentations 

Tables A and 5 compare the average student responses to these 
questionnaires across items- Tests of significance were calculated with 
the t-test. Hata presented in Table 4 strongly suggest the TAs were 
comparable in loth the LL and TV modes of instruction when evaluated by 
the students. Although the responsibilities of the TAs were different 
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under the two i^^3^:ruc 
nerf onain^ welJ . 


tional moc^eSp 5;tudenl:s perceive: 


id the TAs 


as 


Table A. Student 


Perception of TA f ectivanes3 


in C!:eniistry 101 


Questionnaire Iten 


Scale Ranr^e^ 


Mean 


Response^ 




TV (I]-n7) 


LL (11=25^) 


TA Pol'^ing Interest 


Dull/Excitir.*> 


3,76 


3.47 


TA Encourajres Difjcussion 


Rare/^rsquent 


A. 11 


4.15 


Preparation of TA 


Di.qor^anlzed/^'el.1. Prepared 




4.05 


Oral Delivery of TA 


.^/la-rar d /iff. act ive 


3.73 


3.69 


Attitude of TA 


Unfair/Fair 


4.4.?. 


4.48 


TA's Perception and Heln 


Unrepnonsive/Helnf u] 


4.03 


4.02 


Availability/ of TA 


Mever/F>:cellent 


4 . 34 


4.13 


TA's Ability to Explain 


I-nsatlsf actory/Excellent 


3. 70 


3.66 


TA*s Overall Performance 


Very Poor/Excellent 




4.22 


Homework Gradinp, 


Slow/Prompt 




3.9-^ 



level. 



Scale Ranne uas 1-5 with ,?n optir^al score of 5. 

No significant differences between these means were noted at the £ < .05 



As was stated earlier, the televised material is clear and concise 
yet proceeds at a more rapid pace than does the live lecture. Students, 
hox^ever, in their perception of the instruction received, rated the pace 
of the live lectures as being faster and coverinf> too much natsrial. In 
a lar^e group situation, it is possible that students are forced to follow 
a traditional 43-50 minute lecture vrithout bein^^, offered the opnortunity 
to ank auestions. The videocassette-discussion format, although present- 
in^, material at a faster rate, can be stopped, rerun, and accompanied by 
explanations to suit the needs of the student. 

The fair handling, of pradinp requests v/as rated hipher by the LL 
'»,roup. In the LL mode this procedure v;as the responsibility of the lec- 
turer who met with the entire ^roup- In the TV tnode, the Rradin^? requests 
were handled by a faculty member who never met with the entire .'^roup of 
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students. Thus the LL mode har.linf^, of c';r.i.'in^: requests t\is less anony- 
mous and may have been better accented tho. stude-nts. 



"ablo 5. Student Perception of Instruction in Che^Mstry 101 



Questionnaire Item 


Scale r.arir;e^ 




•■■lear. .Response 


TV 




LL (N=222) 


Pace of Presentatio?^G 


Too CIovt/Too Fast 


•> 


.97*" 


4.15** 


Level of Prev'05ntntions 


Too Low/Toe Hiq;h 


0 


,41-.VA 


3.69** 


Relevance of Exam Itsms 


Poor/Excellent 


.3. 


.10 


3.24 


Fair Handling of Grading: 
Requests 


Seldom/Al^'ays 


3. 




4,06** 


Textbook 


Unsatisfactory/ Excellent 


2. 




3.16* 


Level of Personal Effort 


LoT-7/Hir;h 


4. 


05 


4.09 


Motivation to Learn 


A d ver s e / Exc e 1 1 e.n t 


3„ 


33 


3.32 


Insight and Understandinjp: 


Adverse /Excellent 


3. 


31 


3.17 


Ej:pected Letter Grade 


Fail \} r / F:x e 1 1 e ! 1 1 


3. 


60 


3.55 


Scale range was 1- 5, 


Optir.al score on the first 


tr-jo itens was 


3" on all 



other items the optinal score x^as 5. 



< .05. A significant difference betTreon this set of menus v/as noted at 
the £ < -05 level. 

"^"^2^ < .'^l. Significant differences between three pairs of means were noted 
at the p < .01 level. 



The textbook used (llortimer, 1975) also received a higher rating by 
the LL students.. This p.roup may have felt the need to rely more heavily 
on the textbook because they did not have the option to replay the lectures. 

Expected letter [^rade has been found In ot.her studies to relate to 
student ratings (Batista and P.randenburf;, Ilote 2* Holmes, 1971, Kennedy, 
1975). In these two modes of instruction the avera,f^e student r^rade 
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expectationr. '^cT'-i -.ili^ost ids/ttica:. . Stu'lt^^^ls' -tnotivation to learn about 
cbemirtr--' r '\:j Insi^.l^-. av. : iir.:v.?ri^t -p.-^in- -..ro^.^ iiied by t:h;^ instriction. and 
thei.r levels of ;>arsona]. efforr. -^-r:-*. no;: ^-orcaiv?yj as bein- sir^nif icantly 
different: in t 2 f.vo f^.rounSc 

In sur\'eyinr t-hr. TAs associates x-iith r.he Clienistry 101 course-. 3% 
felt the vi:.\^ocns.^>et.l:e-'^.iscussion no'J^i ^ives the TA the hetter teach^n^t 
experience. If <r±vev the opportanif:y to select their assifrnment , 74% of 
the TAs prcf-rrrjc! !:hc T^^ mcle, Scvera". of those TAs selecting the LL mode 
indicate-rJ t'-^e ovJy reason ras f'C oorjortunity to try so^net'iinf* different, 
'l-ien as?-sd, '^\r. preferred the T\' no'ie because they had nore frequent con- 
tact -..ith. th:- students and \-7'.ire solely re'joonsible for classroom discus- 
si or. . 



On t^>: avo^-a^e. the TAs nerceived the total time per week for one 
r;?ction an.ni -.nrv^nc: in the V'-' ^ode as 14, <- hours. Thoso* in the LL mode 
perceive' n^r^rat^e t.TnC soenf: -cr weak to be several hours less. 

This dii.fern:^ce -L-.y '^e accounr..?'^ -^'o-^ In t':e ndiition?! tiir.o. snent by 
snmc TAs in *^revi-?'.:ir- tha v i*!o.ocassot tc presc::ntat ions possibly by 
the lacl: or -ir. r -^n. :a.->c^^ of 30P.e T/.i. in trlie biveekly live le'^tures. 

TAs in the 'iV r^cde reported th^ T^7 presentations as avcrarre co 
above average ±u hol.'ino; their inte^o.^t., ii o:':pLination:-^ , in>'" in techni- 
cal quality. Th-- TAs cliaracterizea th,e students" nersona''. effort simi- 
lar to vjliat the students had nercrlv;?'! of themselves. Tn other items 
TAs responded that r^tudent.-: relie * heavily on the syJ.labus a^d they 
rated the reliability of the e'-.u-io-^ion!: as bein.^^. p^ocd to cxcL-'.llent . 

Efficiency oT th? TV l-'ode 

These videocasset te r^rooentationr. renrenent a denartr.ental consensus 
of vThat should be include.^ in the introductory cheriiscry course, -fuch of 
this material is difficult to preijent in the live lecture mode. The de- 
partment has 3trived to develop a curriculum which prepares students to 
meet the chan(>inr; social and economic n-aeds of ^:^ocie*-y and, furthermore, 
enables stur^ents to move i:;roothly into neu areas of chev.iistry. 

This videocassette-.liscussion t'-^acV.ip:^ f'.r--.r-^t in£:u?-es a consistency 
of material i^rcseuted acro^i; sec*,ioas tau.'l-.t by I'.Ns. The Chemistry Depart- 
ment is assurer' that stu-'cats are oxposo' to the topics and concepts con- 
sidered important. Faculty rcrbe^s cUrectinr;* these courses e:rercise a 
constant, critical review oT t'le raterial. Th::s the departm.ent is kept 
aware of th-^ course cor.tent an.: chanrlur ne-^.-.h; the currica.lun and 
coordinates tiiesc recopmerdat.ic^rs ia r'-^vlsln;^ an-^ proiucinn the video- 
cassette presentations. 

It is '^irricu.Tt to generalize ai;oat the cor.};; oC either television- 
discussion or lecture discnssion pro-rars . Cosi: coi:!ponents are both 
time-specific and circumstantial they vary prcatly across institutions 
and within a particular institution over tinv,u velopmental costs for 
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the tel.tvision v.r^pciG have not heev estimated ±n this "rudv becausa (a) 
complete cost figures at various -production stnj^f^s werr unnvcilable, 
(b) the costs are not likely to he '■■r^'^c.ra'\±zahle to o"''er insri'.t.utiors 
which may \7ish to adopt this teac'pinf^ Taocl3, anc- (c) such data .-^re l-f-k.?ly 
to be of only liistorlcpJ. sirai'Zicance tn the DIUC, 

Individuals who T/ish to irahe ju-.L^ineri^s about .r^ross cost estimates 
ini^ht consider the nany factors ^'^hlch ar3 suh^umed uv.-er these broad 
categories: equipment (e.;^.^, vidootaoe rercrders, nonitors^ filr- car^eras) 
perrronn^::! (e script writers, dir^nitorrip artists, can^era cr-3w), facili- 
ties (e. p.. M control room^ snudio.^ overhead), a supplios an-l services 
(e.;:.. various types of taneS; dubbin*^- cditln* ), Thour-;h t] a nuinber of 
tapes produr,ed for a series is lii-.cTy to influence per '.:ape cost- it is 
also quite likely that, for tapey of cor.;. arable content and quality the 
cost of producing tlie first few tapes vrould exceed the cost of creatinf^ 
the last few. Certainly the amount and t>oe of anirration avA art work 
contribute to differential tape production costs. 

Sicnmary and Discussion 

The Chemirtry Departi.vijnt at UITJC is continuinfr to develon and use 
the videocasset te-discusslcn mod::: o'" instruction in introductory courses 
because: (a) it has proven to be an e^ ' ^--tive -r.ode of Instruction tdien 
effectiveness is measured h^r student a * /pri'*?.P?: (h) studerts. TAs, and 
faculty members are receptive to the "jro .am as sh.ovm by their narticipa-- 
tion in the develcoT.ent , use^ an^l evaluation, and (c) the efficiency of 
the program has been demonstrated In it:: le.plicability, nature of the 
material present .^d,^ and consistency of instruction in the introductory 
sequence. Although the sets of videocajsette presentations are expensive 
to produce, they are relatively inexpensive to use* Instructors, further- 
more, are given full academic freedom in coordinating^ the televised 
material tjith the live work in the classroon. 

Some applications of this teachinj^ node include:- (a) Individualized 
instruction; (b) industrial and educational in-service instruction, (c) 
health sciences education, (d) satellite profrrams, and (e) supplementary 
instruction nt various academic levels. A current Chemistry Department 
proposal T'ill document effective alt-^ri'iatlves for coordinatinr televised 
and live work '^or varied applic.ationr-5 . 
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2 

"'^'U.TO (Pro^ramir.Qd Logic for Automatic Teaching Operation) is the 
interactive computer-bas-ed teaching Gystem at UIUC on which talented pro-- 
grammerr, have generated graphics, aniration, and titles on terminal screens. 
These in turn have been taped for inclusion on the videocassette productions 
in introductory cherristry. 
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